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DETAILED ACTION 


Continued Examination Under 37 CFR LI 14 
1 . A request for continued examination under 3 7 CFR L 1 1 4, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 1 1/18/2005 has been entered. Claims 1, 5, 1 1, 
15, 21, 22, and 24 have been amended. Claim 17 has been canceled. Claims 1, 3, 5, 6, 10, 11, 
13, 15, 16, and 20-24 remain pending in the application and have been fully considered by the 
examiner. 


Response to Arguments 
2. Applicant has essentially argued that dynamic systems do not use trace memory, and that 
the prior art of record U.S. Patent 5,621,886 to Alpert et al. ("Alpert"), "MIPS64 5Kc™ 
Processor Core Datasheet" by MIPS Technologies ("5Kc"), and U.S. Patent 5,870,606 to 
Lindsey ("Lindsey"), does not disclose a trace memory since they are dynamic systems (see 
"REMARKS" on pages 9 and 10 dated 1 1/18/2005). These arguments are not convincing. The 
prior art may teach tracing in a dynamic environment, but this does not preclude them from using 
trace memory. As cited in the previous Office Action (8/19/2005 - page 5), Alpert discloses a 
trace memory by storing a copy of the execution environment into suspended instruction pointer 
register 148 and suspended status register 160 (Alpert column 8 lines 24-29). It is noted that 
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Applicant's arguments appear to suggest that trace memory should be limited to the storage of a 
collection of trace events that are to be reconstructed and analyzed post-mortem, and that this is 
why any dynamic process could not teach a proper trace memory. However, the features upon 
which applicant relies (i.e., the qualifications for trace memory) are not recited in the rejected 
claims. Although the claims are interpreted in light of the specification, limitations from the 
specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 
USPQ2d 1057 (Fed. Cir. 1993). Even if Alpert's registers were interpreted as not qualifying as 
trace memory, Lindsey teaches a system of reconstructing and analyzing trace data which 
inherently requires a trace memory for storage, otherwise the trace data could not be retrieved 
(e.g. column 4 lines 45-49 and column 5 lines 6-8). In view of the above, Applicant's arguments 
are not convincing. 

3. Applicant essentially argues at the top of page 10 that Lindsey fails to teach "processor 
mode values and ASDD values". These arguments are convincing. However, these limitations 
are disclosed by Alpert, as is discussed further in the following rejections. 


Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

5. Claim 24 is rejected under 35 U.S.C. 101 because the claimed invention is directed to 
non-statutory subject matter. The claim is directed to "A computer data signal embodied in a 
transmission medium". However, the transmission medium is not limited to tangible 
embodiments since the originally filed specification discloses transmission media as including a 
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carrier wave (see page 47, paragraph [1 165]). As such, the claim is not limited to statutory 
subject matter and is therefore non-statutory. The claimed data signal should be limited to 
tangible embodiments. For further information, see Official Gazette, Nov. 22, 2005, 1300 OG 
142, "Interim Guidelines for Examination of Patent Applications for Patent Subject Matter 
Eligibility", Annex IV(c), which can be found online at 
^ttp://www.uspto.gov/web/offices/com/sol/og/2005/week47/patgupa.htm^ 


Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 1, 3, 5, 6, 10, 1 1, 13, 15, 16, and 20-24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over prior art of record U.S. Patent 5,621,886 to Alpert et al. (hereinafter 
"Alpert") in view of prior art of record "MIPS64 5Kc™ Processor Core Datasheet" by MIPS 
Technologies (hereinafter "5Kc"), further in view of U.S. Patent 5,870,606 to Lindsey 
(hereinafter "Lindsey"). 


In regard to claim 1, Alpert discloses; 

A tracing method (See column 16 line 12 - column 17 line 25), comprising: 
detecting a processor mode of a processor See column 4 lines 23-24 
This first indication indicates which mode the processor is currently operating in. 
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and <an address range> defining an identity of a task being run on said processor; See 
column 7 lines 7-10: 

Each address breakpoint register is used for storing a breakpoint address, while each of 
the breakpoint mask registers are used for storing a mask. Each breakpoint address and its 
corresponding breakpoint mask define an address range. 

receiving control signals defining <range> values and processor modes for which 
tracing is triggered; See column 7 lines 14-18 

In response to receiving designated addresses from internal bus 144, this circuitry 
determines whether these addresses are within any of the address ranges defined by the 
information in the address breakpoint registers and the breakpoint mask registers. 

This passage is exemplary for receiving address control signals. However, control 
signals for processor modes are inherent since CPUs inherently use control signals to 
define the operation of the processor, and would be inoperable without them. 

effecting a predefined tracing control based on a logical comparison of a current 
processor mode and a current <range> value to said control signals, whereby tracing is 
triggered for selected processor modes and <range> values. See column 4 lines 31-36: 

The debug circuitry is also coupled to the circuit to receive either the second indication or 
the third indication based on the state of the first indication. The debug circuitry allows 
for the recognition of the debug event based on the state of the indication it receives 
from the circuit. 

storing trace information in a trace memory and See column 8 lines 24-29: 

In the described embodiment, processor 1 10 stores the current process 1 execution 
environment by copying the contents of instruction pointer register 147 and status 
register 150 into suspended instruction pointer register 148 and suspended status 
register 160, respectively. 

transmitting to said trace memory synchronization information including 
processor mode values and ASID values; See column 8 lines 24-29 and 35-40: 

In the described embodiment, processor 1 10 stores the current process* execution 
environment by copying the contents of instruction pointer register 147 and status 
register 150 into suspended instruction pointer register 148 and suspended status register 
160, respectively. 
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In the same manner, mode indication 166 in suspended status register 160 corresponds to 
mode indication 156. Thus, the mode of operation used by the suspended process is 
preserved. 

Note that in this case processor mode values and ASID values are provided by mode 

indication 156 and instruction pointer register 147, respectively. 

applying trace regeneration software to said trace information to reconstruct said 

trace information after said task is executed on said processor. See column 1 lines 36-48 

in support of column 8 lines 49-52: 

Upon recognizing an event, a processors event handling mechanism causes the processor 
to interrupt execution of the current process, store the interrupted process'execution 
environment (i.e., the information necessary to resume execution of the interrupted 
process), and invokes the appropriate operating system handler. Upon completing the 
servicing of the event, the invoked handler instructs the processor to resume execution of 
the interrupted process using the previously stored execution environment. The 
appropriate handler for debug events is the debug handler. Thus, in response to each 
debug event, the debug handler is executed. The debug handler is a portion of the 
debug program and it allows the programmer to perform a variety of debugging 
techniques. 

As shown in step 230, the status register is loaded with the appropriate values for the 
execution of the appropriate handler and flow passes to step 240. 

Note that reconstruction of trace information is inherently performed by the debug 
handler by reading the values of the instruction pointer register and suspended status 
register. Without reading these trace memories, a debug handler would be unable to 
reconstruct the trace information necessary for performing the variety of debugging 
techniques. 

While Alpert discloses limiting debug events for specific address ranges, it does 
not expressly teach a singular ASID value for enabling debug events. Also, Alpert does 
not expressly disclose the reconstruction of trace information after execution. 
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However, in an analogous environment, 5Kc teaches that hardware breakpoints 
can be triggered using ASID values. See page 15 column 2, "Hardware Breakpoints": 

Hardware breakpoints are provided as an optional feature. Four instruction 
breakpoints and two data breakpoints are supported. Depending on how the debug 
resources are programmed, a debug exception is taken when a hardware breakpoint 
matches, whereby the normal application is suspended and debug mode is entered. 

Debug instruction breaks occur on executed instructions also when executed 
from the cache. Instruction breaks are set on the instruction virtual address and can also 
compare the ASID value used by the MMU. Finally, a bit mask can be applied to the 
virtual address to set breakpoints on a range of instructions. 

Debug data breakpoints occur on explicit load/store accesses. Breakpoints are 
set on the virtual address and ASID value, similar to the instruction breakpoint. Data 
breakpoints can be set on a load and/or store access. Data breakpoints can also be set 
based on the data value of the load/store operation. Finally, masks can be applied to both 
the virtual address and the load/store data value. 

Also in an analogous environment, Lindsey teaches that trace information can be 

utilized after execution of a task. See column 4 lines 45-49: 

When the trace function is triggered, the debugger collects trace information regarding 
what is occurring while the program being debugged is executing. This information is 
then made available to the developer for use in attempting to debug the program. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use 5Kc's ASID values with Alpert's debug circuitry. One of 
ordinary skill would have been motivated to set a breakpoint on a specific application that 
might have multiple address representations. Also, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use Lindsey' s teaching of 
trace utilization with Alpert's trace information. One of ordinary skill would have been 
motivated to capture information relating to a sequence of memory accesses including 
data movement relative to various data components (see Lindsey column 1 lines 40-65). 
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As per claim 3, the above rejection of claim 1 is incorporated. Alpert further 
discloses: wherein an indication of said control input for said current operating state is 
obtained via a software-settable trace control register (column 8 lines 49-51). 

As per claim 5, the above rejection of claim 1 is incorporated. Alpert further 
discloses: wherein said processor modes comprise a kernel mode <and> a user mode 
(column 6 lines 1-3). Alpert does not expressly disclose a supervisor mode or a debug 
mode. However, 5Kc teaches a processor with a supervisor mode and a debug mode (See 
page 2 column 1 under "MIPS64 privileged resource architecture" and column 2 under 
"EJTAG Debug Support"). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to use 5Kc's additional processor operation modes 
with Alpert's processor. One of ordinary skill would have been motivated to tracing 
control for all available modes of processor operation in order to finely control the 
process of debugging and tracing. 

In regard to claim 6, the above rejection of claim 5 is incorporated. Alpert does 
not expressly disclose a MIPS32™ or MIPS64™ architecture specification. However, 
5Kc teaches the implementation of a processor based on the MIPS64™ architecture (page 
1), and compatibility of this processor with those based on the MIPS32™ architecture 
(page 7). 
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As per claim 10, the above rejection of claim 1 is incorporated. Alpert further 
discloses: wherein said tracing is triggered based on <address>, U, andK, controls, 
wherein trace data is processed for a current <address> value, U, if asserted, enables 
tracing in user mode, K, if asserted enables tracing in kernel mode, said controls 
enabling tracing when: 

( f<address> equals a current process application space) AND 

( (U is asserted AND said processor is in user mode) OR 

(K is asserted AND said processor is in kernel mode))) See column 
4 lines 3 1-36 as cited in the above rejection of claim 1 . Alpert provides debug support 
when a processor is in a particular operating mode with a particular address range. 
Control signals are inherent in the operation of a processor otherwise it could not 
function. 

Alpert does not expressly disclose ASID, G, S, DM, and X controls, wherein said 
G if asserted implies that all processes are to be traced, whereas ifG is not asserted, 
trace data is processed for a current ASID value, S, if asserted, enables tracing in 
supervisor mode, DM, if asserted, enable tracing in a debug mode, and X, if asserted, 
enables tracing for exception and error level conditions, said controls enabling tracing 
when: 

((G is asserted) AND 

( (S is asserted AND said processor is in supervisor mode) OR 
(DM is asserted AND said processor is in debug mode) OR 
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(Xis asserted AND (an exception level bit is asserted OR an error 

level bit is asserted)))). 
However, 5Kc teaches ASID control values (as cited in the above rejection of 
claim 1), as well as user, supervisor, kernel, and debug modes (page 4 column 1 
paragraph 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the teaching of 5Kc to enable the use of additional modes of 
operation within Alpert's processor. Alpert provides the ability to control debug facilities 
based on two processor modes. One of ordinary skill would have been motivated to 
enable fine-grained control of an application or system process using multiple processor 
modes and debug conditions. 

As per claim 11, Alpert discloses a processor core and trace generation logic 
(Figure 1; also column 5 lines 44-50). All further limitations have been addressed in the 
above rejection of claim 1. 

In regard to claim 13, 15, 16, and 20, the above rejection of claim 1 1 is 
incorporated. All further limitations have been addressed in the above rejection of claims 
3, 5, 6, and 10, respectively. 
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As per claim 21, Alpert discloses computer-readable program code (Figure 1, 
element 122). All further limitations have been addressed in the above rejection of claim 
L 


As per claim 22, Alpert discloses transmitting code to a computer, as this is 
inherent in execution debug software, since a computer needs code in order to execute 
(Figure 1, element 122). All further limitations have been addressed in the above 
rejection of claim 1. 

As per claim 23, the above rejection of claim 22 is incorporated. Alpert does not 
expressly disclose transmitting via the Internet. However, official notice is taken, since 
the Internet is a well-known medium for exchanging data between computer systems in 
different physical locations. 


As per claim 24, Alpert inherently discloses a data signal embodied in a 
transmission medium (Figure 1, element 140). All further limitations have been 
addressed in the above rejection of claim 1. 


Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. U.S. Patent 6,223,338 to Smolders discloses saving synchronization information to 
trace memory (see column 4 lines 37-40). 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. Derek Rutten whose telephone number is (571) 272-3703. The 
examiner can normally be reached on T-F 6:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571) 272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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